The kernel K(x, y) of the pseudo-differential operator h μ,a is defined. It is shown that the kernel is a continuous function. It is proved that the pseudo-differential operator h μ,a is pseudolocal. A global regularity result for an elliptic partial differential operator is obtained. An existence theorem for the weak solution of a pseudo-differential equation is established.
Introduction
The theory of Hankel transformation of distributions developed by Zemanian [15] has been exploited by many research workers in solving various boundary value problems. Schwartz's theory of the Fourier transform of distributions [12] has been used in the study of pseudo-differential operators; see Hörmander [3] [4] [5] [6] and Zaidman [14] .
In this paper kernel of the pseudo-differential operator h μ,a is defined using Hankel transformation. It is shown that for m + 2p + 2μ + 2 < 0 and p 0 the kernel K(x, y) is a continuous function. It is shown that pseudo-differential operator h μ,a is pseudolocal. It is also shown that every pseudo-differential operator h μ,a is a smoothing operator for a ∈ H −∞ (J × J ). Global regularity result for elliptic differential operator is given. Another result based on weak solutions of pseudo-differential equations is given.
We shall use the notation and terminology of [8, 13, 15] . The differential operators N μ , M μ and S μ are defined by 6) where h μ denotes the Hankel transformation. 
where m is a fixed real number.
The Zemanian space H μ is known to consist of all complex valued C ∞ -functions φ on 
Let us denote by L p μ (0, ∞), 1 p < ∞, the space of those real measurable functions f on (0, ∞) for which 13) where
Definition 1.4.
For s ∈ R and 1 p < ∞, the space W s,p μ (0, ∞) is defined to be the set of all φ ∈ H μ for which y
from which it follows that the kernel K of h μ,a is
Using Leibnitz type formula (1.7) and estimate (1.9), we have 2) where N r ∈ N 0 such that N r m − (k − r). Therefore by [15, p. 134] , as a function of ξ ,
where
Using property (1.6) of the Hankel transform, we get .2) we have
so that
Now, applying the formula [15, p. 148], we have
where b's are constants. It follows by induction on k that θ(x, ξ ) is an infinitely differentiable function of x ∈ A where A is any compact subset of J . Also, by differentiating with respect to ξ we get a similar result.
Theorem 2.2. The pseudo-differential operator h μ,a is pseudolocal.

Proof. By definition, a linear map T : E (J ) → D (J ) is pseudolocal, if sing supp T u ⊂ sing supp u. Suppose that a ∈ H m and u ∈ E (J ).
Let V be a neighbourhood of sing supp u in J . Choose φ ∈ D(V ) such that φ = 1 on sing supp u and set u 1 = φu and
If K is a distribution kernel of h μ,a , then from the preceding analysis K(x, y) is a C ∞ -function for x / ∈ V and y ∈ V . Hence for x / ∈ V , we can write
Therefore, 
Theorem 2.3. Every p.d.o. h μ,a is a smoothing operator for a ∈ H −∞ (J × J ).
Proof. By Theorem 2.1, the kernel K of h μ,a is C ∞ on J × J . As in the proof of Theorem 2.2 we can show that
Notice that every smoothing operator is not a pseudo-differential operator. Some applications of the pseudo-differential operator h μ,a were given by Pathak and Pandey [9] [10] [11] . A few more applications of p.d.o. h μ,a are given in the following sections.
Global regularity of elliptic partial differential equations
A global regularity result for elliptic differential operator with constant coefficients was given by Pathak and Pandey [10] . In this section we consider a differential operator with variable coefficients and derive certain regularity results. Assume that
is a differential operator with variable coefficients a j and symbol 
Using (3.2) and (3.3) we get
By (3.4) we can find positive constants C , C and R such that
Taking another positive constant R 1 > R such that 
where I is the identity operator. Hence by (3.7) we have
Since τ ∈ H −m and f ∈ W 
